Early changes in the calcitonin gene-related peptide (CGRP) content of pulmonary endocrine cells concomitant with vascular remodeling in the hypoxic rat.
Morphologic changes are reported to occur in rat lung vasculature after 3 days of hypoxia. We have previously shown that immunoreactivity for the vasodilator calcitonin gene-related peptide (CGRP) is increased in pulmonary endocrine cells by 7 days of hypoxia. Because these cells may be among the earliest mediators of the hypoxic response, we examined endocrine cell CGRP content in rat lung after 0, 2, 4, and 8 h and 1, 5, 10, 15, 20, 28, and 35 days of normobaric hypoxia, using optimal and supraoptimal dilutions of CGRP antibodies to demonstrate changes in CGRP immunoreactivity. This was compared with temporal changes in pulmonary vascular smooth muscle after 1, 5, and 20 days of hypoxia exposure by evaluating vascular immunoreactivity for alpha-smooth muscle actin (alpha-SM actin), platelet-derived growth factor (PDGF) beta-receptor, and proliferating cell nuclear antigen (PCNA). Significant increases in endocrine cell CGRP immunoreactivity were found after 4 h of hypoxia, and levels increased up to 1 day, followed by a decrease (at 5 days) and then a progressive increase up to 35 days. After 1 day of hypoxia, the number of vessels displaying immunoreactivity for alpha-SM actin, PDGF beta-receptor, and PCNA were also significantly increased. Whereas PDGF beta-receptor and PCNA returned to control values by day 20, alpha-SM actin reached a plateau that persisted until 20 days. The results indicate that modulation of endocrine cell CGRP content in response to hypoxia is rapid and characterized by a significant and persistent increase, paralleled by a proliferation of vascular cells leading to vascular muscularization.(ABSTRACT TRUNCATED AT 250 WORDS)